UV radiation protecting efficacy of cysteine derivatives, studies with UVA-induced binding of 8-MOP and CPZ to rat epidermal biomacromolecules in vivo.
With the aim of optimizing the UV radiation protecting efficacy of N-acetylcysteine (NAC), the following topically applied cysteine derivatives were investigated: N-acetylcysteine ethylester (NACET), S-acetylcysteine ethylester (SACET), cysteine ethylester (CYSET), N,S-diacetylcysteinamide (SNACA), N,S-diacetylcysteine (SNAC) and N,S-diacetylcysteine ethylester (SNACET). As a measure for protection the inhibition of in vivo irreversible photobinding of the labelled phototoxic drugs chlorpromazine (CPZ) and 8-methoxypsoralen (8-MOP) to rat epidermal biomacromolecules was used. The duration of protection of the cysteine derivatives was shortened by S-acetylation, N-acetylation and carboxyl derivatization. Compounds with a free thiol group showed a long-lasting presence in the stratum corneum, probably by the formation of mixed disulphides with proteins. The intrinsic protecting efficacy with respect to the total epidermis increased in the order CYSET < SNACET,SNACA,SACET < NACET, SNAC,NAC. The results of this study are discussed in view of susceptibility to oxidation, epidermal bioavailability and metabolic activation. With respect to the viable epidermis we postulate that NACET and SNAC have the most promising properties as UV protective agents.